Hydroxypyruvate-mediated regulation of oxalate synthesis by lactate dehydrogenase and its relevance to primary hyperoxaluria type II.
Hydroxypyruvate (HP) brought about the decarboxylation of [1-14C] glyoxylate nonenzymically at all pH values considered. The rate of decomposition of glyoxylate increased with each increase in the concentrations of the reactants, the pH, and temperature and on the addition of the cations Fe2+, Mn2+, Mg2+, Zn2+, Co2+, and Cu2+. The addition of HP to a purified preparation of lactate dehydrogenase (LDH) catalyzing the oxidation of [1-14C]glyoxylate to [14C]oxalate in the presence of either NAD or NADH inhibited the production of oxalate. These observations have their implications in L-glyceric aciduria (primary hyperoxaluria type II), a syndrome characterized by the accumulation of HP and recurrent oxalosis. They suggest that the accumulating HP may reduce the contribution of intracellular glyoxylate to the formation of oxalate by competitively inhibiting the liver LDH. The involvement of liver LDH in oxalate synthesis and its postulated induction by HP and NAD in vivo are, therefore, reexamined.